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DETAILED ACTION 
EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
John Ross on August 1 1 and September 15, 2008. This examiner's amendment includes 
amendments to the claims made in the Examiner's amendment mailed August 26, 2008. 

Please amend the Brief Description of the Drawings in the specification as follows: 
On p. 4, line 21, please change FIGS. 6A&B to FIGS. 6A-C. 
On p. 4, line 24, please change FIG. 9 to FIG. 9A-F. 
On p. 5, line 6, please change FIG. 15 to FIGS. 15A and 15B 

In claims 32, 36, 37 please change "The method as in claim 27" to "The method as in claim 31". 
In claims 33 and 34, please change "The method as in claim 28" to "The method as in claim 32". 
Please cancel claim 35. 

In claims 39 and 40, please change "The sensor as in claim 34" to "The sensor as in claim 38". 
In claims 45-47, please change "Claim" to "claim". 

Please amend claims 1, 31, 38, 41, 42, and 45 as follows: 
1. An optical sensor for monitoring molecular binding interactions,! said sensor comprising: 
A) at least one porous silicon region comprising more than 1000 pores, each pore having a 
nominal width and a nominal depth at least 10 times larger than said nominal width A with the 
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depth of each pore being approximately equal to the depth of at least most other pores in said 
porous silicon region, said porous silicon region defining a top surface and a bottom surface, and 
said bottom surface being parallel or approximately parallel to said top surface; 

B) at least one buffer-sample fluid flow channel located above said at least one porous silicon 
region providing a fluid flow passage across said porous silicon region; 

C) at least one light source for illuminating said at least one porous silicon region; 

D) at least one interference monitor adapted to monitor interference patterns caused by 
interference of light reflected from said top surface with light reflected from said bottom surface 
of said at least one porous silicon region, said interference monitor comprising a deep well linear 
photodiode array of pixels, each pixel having a photoelectron full well capacity of about 156 
million photoelectrons or more, and having a frame rate of about one hundred or more frames of 
interference fringe data per second; 

E) a fluid flow control system for producing controlled flow of buffer solutions, ligand 
containing solutions, and analyte containing solutions through said at least one fluid flow 
channel; and 

F) a computer processor programmed with a computer program for making causing said 
processor to execute molecular binding measurements based on changes in the interference 
patterns monitored by the at least one interference monitor while analytes bind with and 
disassociate from ligands attached to surfaces of said pores, said computer program comprising 
:a special correlation method executable instructions for calculating optical path differences in 
measured interference fringe patterns wherein the measured fringe patterns is that are correlated 
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to a test fringe pattern, wherein the test fringe pattern varies sinusoidally as a function of optical 
path differences divided by the wavelength of said light. 

3 1 . A method for measuring molecular binding interactions^ utilizing an optical sensor 
comprising having: 

a) at least one porous silicon region comprising more than 1000 pores, each pore having a 
nominal width and a nominal depth at least 1 0 times larger than said nominal width, with the 
depth of each pore being approximately equal to the depth of at least most other pores in said 
porous silicon region, said porous silicon region defining a top surface and a bottom surface, and 
said bottom surface being parallel or approximately parallel to said top surface; 

b) at least one buffer-sample fluid flow channel located above said at least one porous silicon 
region providing a fluid flow passage across said porous silicon region; 

c) at least one light source for illuminating said at least one porous silicon region; 

d) at least one spectral interference monitor fer adapted to monitoring interference fringe patterns 
caused by interference of light reflected from said top surface with light reflected from and said 
bottom surface of said at least one porous silicon region, said interference monitor comprising a 
deep well linear photodiode array of pixels, each pixel having a photoelectron full well capacity 
of about 156 million photoelectrons or more, and having a frame rate of about one hundred or 
more frames of interference fringe data per second ; 

e) a fluid flow control system for producing controlled flow of buffer solutions, ligand 
containing solutions, and analyte containing solutions through said at least one fluid flow 
channel; and 
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f) a computer processor programmed with a computer program for making causing said 
processor to execute kinetic binding measurements based on changes in the spectral interference 
patterns monitored by the at least one interference monitor while analytes bind with and 
disassociate from ligands attached to surfaces of said pores, said computer program comprising 
:a special correlation method executable instructions for calculating optical path differences in 
measured interference fringe patterns monitored by said at least one spectral monitor while 
analytes bind with and disassociate from ligands attached to surfaces of said pores that are 
correlated the measured interference fringe patterns to a test fringe pattern, wherein the test 
fringe pattern varies sinusoidally as a function of optical path differences divided by the 
wavelength of said light; 
wherein said method comprises: 

A) immobilizing ligand molecules within said pores; 

B) causing a solution containing analyte molecules to flow across said porous silicon region to 
permit analyte molecules to diffuse close to and become bound at least temporarily by to said 
ligand molecules to form interference fringe patterns ; 

C) illuminating at least a portion of said porous silicon region so as to produce reflections from 
said bottom surface and said top surface; and 

D) monitoring changes in spectral interference fringe patterns produced by light reflected from 
said top and bottom surfaces in order to obtain information concerning binding reactions 
between said ligand and said analyte. 



38. An optical sensor for monitoring molecular binding interactionSi said sensor comprising: 
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A) at least one porous silicon region comprising more than 1 000 pores, each pore having a 
nominal width and a nominal depth at least 10 times larger than said nominal width A with the 
depth of each pore being approximately equal to the depth of at least most other pores in said 
porous silicon region, said porous silicon region defining a top surface and a bottom surface, and 
said bottom surface being parallel or approximately parallel to said top surface; 

B) at least one buffer-sample fluid flow channel located above said at least one porous silicon 
region providing a fluid flow passage across said porous silicon region; 

C) at least one light source for illuminating said at least one porous silicon region; 

D) at least one interference monitor adapted to monitor interference patterns caused by 
interference of light reflected from said top surface with light reflected from said bottom surface 
of said at least one porous silicon region, said interference monitor comprising a deep well linear 
photodiode array of pixels, each pixel having a photoelectron full well capacity of about 156 
million photoelectrons or more, and having a frame rate of about one hundred or more frames of 
interference fringe data per second; 

E) a fluid flow control system for producing controlled flow of buffer solutions, ligand 
containing solutions, and analyte containing solutions through said at least one fluid flow 
channel; and 

F) a processor means programmed with a computer program for making causing said processor 
means to execute kinetic molecular binding measurements based on changes in the interference 
patterns monitored by the at least one interference monitor while analytes bind with and 
disassociate from ligands attached to surfaces of said pores, said computer program comprising 
:a special correlation method executable instructions for calculating optical path differences in 
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measured interference fringe patterns calculation of optical path differences from measured 
interference fringe patterns wherein each measured fringe pattern is that are correlated to a test 
fringe pattern, wherein the test fringe pattern varies sinusoidally as a function of optical path 
differences divided by the wavelength of said light. 

41. An optical sensor for monitoring molecular binding interactionSi said sensor comprising: 

A) at least one porous silicon region, said porous silicon region defining a top surface and a 
bottom surface, and said bottom surface being parallel or approximately parallel to said top 
surface; 

B) at least one buffer-sample fluid flow channel located above said at least one porous silicon 
region providing a fluid flow passage across said porous silicon region; 

C) at least one light source for illuminating said at least one porous silicon region; 

D) at least one interference monitor adapted to monitor interference patterns caused by 
interference of light reflected from said top surface with light reflected from said bottom surface 
of said at least one porous silicon region, said interference monitor comprising a deep well linear 
photodiode array of pixels, each pixel having a photoelectron full well capacity of about 156 
million photoelectrons or more, and having a frame rate of about one hundred or more frames of 
interference fringe data per second; 

E) a fluid flow control system for producing controlled flow of buffer solutions, ligand 
containing solutions, and analyte containing solutions through said at least one fluid flow 
channel; and 
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F) a computer processor programmed with a computer program for making causing said 
processor to execute molecular binding measurements based on changes in the interference 
patterns monitored by the at least one interference monitor while analytes bind with and 
disassociate from ligands attached to surfaces of said pores, said computer program comprising 
:a special correlation method executable instructions for calculating optical path differences in 
measured interference fringe patterns calculation of optical path differences from measured 
interference fringe patterns wherein each measured fringe pattern is that are correlated to a test 
fringe pattern, wherein the test fringe pattern varies sinusoidally as a function of optical path 
differences divided by the wavelength of said light. 

42. An optical sensor for monitoring molecular binding interactions^, said sensor comprising: 

A) at least one porous silicon region comprising more than 1,000 pores, each pore having a 
nominal width and a nominal depth at least 10 times larger than said nominal width, with the 
depth of each pore being approximately equal to the depth of at least most other pores in said 
porous silicon region, said porous silicon region defining a top surface and a bottom surface, and 
said bottom surface being parallel or approximately parallel to said top surface; 

B) at least one buffer-sample fluid flow channel located above said at least one porous silicon 
region providing a fluid flow passage across said porous silicon region; 

C) at least one light source for illuminating said at least one porous silicon region; 

D) at least one interference monitor adapted to monitor interference patterns caused by 
interference of light reflected from said top surface with light reflected from said bottom surface 
of said at least one porous silicon region, said interference monitor comprising a deep well linear 



Application/Control Number: 10/61 6,25 1 Page 9 

Art Unit: 1641 

photodiode array of pixels, each pixel having a photoelectron full well capacity of about 156 
million photoelectrons or more, and having a frame rate of about one hundred or more frames of 
interference fringe data per second; 

E) a fluid flow control system for producing controlled flow of buffer solutions, ligand 
containing solutions, and analyte containing solutions through said at least one fluid flow 
channel; and 

F) a computer processor programmed with a computer program for making causing said 
processor to execute molecular concentration measurements based on changes in the interference 
patterns monitored by the at least one interference monitor while analytes bind with and 
disassociate from ligands attached to surfaces of said pores, said computer program comprising 
:a special correlation method executable instructions for calculating optical path differences in 
measured interference fringe patterns calculation of optical path difforoncos from measured 
interference fringe patterns wherein each measured fringe pattern is that are correlated to a test 
fringe pattern, wherein the test fringe pattern varies sinusoidally as a function of optical path 
differences divided by the wavelength of said light. 

45. The optical sensor as in claim 1, wherein said sensor is adapted to produce fringe patterns 
with signal to noise ratios of about 90,000. 



The following is an examiner's statement of reasons for allowance: the prior art fails to 
teach a test fringe pattern that varies sinusoidally as a function of optical path differences divided 
by the wavelength of the light. 
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Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nelson Yang whose telephone number is (571)272-0826. The 
examiner can normally be reached on 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long V. Lc can be reached on (57 1 )272-0823. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Nelson Yang/ 

Patent Examiner, Art Unit 1641 



Application Number 


Application/Control No. 


Applicant(s)/Patent under 
Reexamination 






10/616,251 


MARTIN ETAL 








Examiner 


Art Unit 






Nelson Yang 


1641 





U.S. Patent and Trademark Office 



Part of Paper No. 20080922 



